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(54) NONMAGNETIC ONE-COMPONENT DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative- 
charging nonmagnetic one-component developing toner 
which can form a high-quality image even when the 
toner is repeatedly used without causing the 
contamination of the toner on a carrying member and a 
layer thickness regulating member. 

SOLUTION: This toner consists of resin particles w v I I 

essentially comprising a binder resin, a coloring agent 7^ ?^ ' 

and a negative-charging charge controlling agent A j; : ^y^ , , . " ^ 3 0 

positive-charging silica subjected to hydrophobic " "~ . 

treatment and a negative-charging silica subjected to Wp X I Q P i 

hydrophobic treatment are deposited on the surface of 

the resin powder particles. The deposition amt Wp 

pts.wt and the saturated charge amt. Qp |ic/g of the 

positive-charging silica and the deposition amt. Wn 

pts.wt and the saturated charge amt Qn fxc/g of the 

negative- charging silica to 100 pts.wt of the resin 

powder satisfy the relation of the formula. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Binding resin, a coloring agent, and a negative electrification nature charge control 
agent on the surface of resin powder used as an indispensable component A positive 
electrification nature silica and a negative electrification nature silica by which hydrophobing 
processing was carried out by which hydrophobing processing was carried out at least come to 
adhere. A toner for nonmagnetic 1 component development characterized by satisfying following- 
the (1) type when Wn weight section and saturated zone electrical quantity are made [ coating 
weight of a positive electrification nature silica / Wp weight section and saturated zone electrical 
quantity ] into Qnmuc/g for coating weight of Qpmuc/g and a negative electrification nature 
silica to said resin powder 100 weight section. 
[Equation 1] 

Wnx | Qn | 

7 ^ ^ 3 0 - < 1 ) 

WpX | Qp | 

[Claim 2] A toner for nonmagnetic 1 component development according to claim 1 characterized 
by a methanol WETTA kinky thread tea value of a positive electrification nature silica and a 
negative electrification nature silica being 40 or more. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran - web_cgi^ejje?u=http%3A%2F%2Fwww4.ipdljpo.go l 04/01 /1 3 



1/6 <<— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the toner used for 

image output units, such as a copying machine or a printer. 

[0002] 

[Description of the Prior Art] According to the electrostatic force of a toner and a conveyance 
member, the nonmagnetic 1 component development method supports a toner on the 
conveyance member surface, conveys it to a development location, and develops the latent 
image on the surface of a photo conductor. A toner will be charged, when the thickness 
specification-part material which contacted the conveyance member is used in many cases and 
a toner passes through between this thickness specification-part material and conveyance 
members, in order to generate electrostatic force between a toner and a conveyance member. 
Moreover, in order to electrify a toner in homogeneity in an instant, it becomes important to 
carry out lamination of the toner, and this member will also perform regulation of a toner layer to 
coincidence. So, when a conveyance member and thickness specification-part material are 
polluted by the toner, it becomes impossible to control the toner on a conveyance member in 
the desired amount of electrifications, and the concentration nonuniformity of the shape of the 
increment in fogging or a white stripe will occur. 

[0003] In order to mitigate toner contamination conventionally, increase in quantity of an outside 
** silica is proposed. Although this aims at preventing the welding of the toner component by the 
frictional heat produced in case a toner passes through between a conveyance member and 
thickness specification-part material, toner contamination cannot fully be prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention does not have the 
toner contamination to a conveyance member and thickness specification-part material, and 
even if it carries out repeat use, it offers the toner for negative electrification nature 
nonmagnetic 1 component development which can offer a high definition image. 
[0005] 

[Means for Solving the Problem] A conveyance member which this invention supports a toner for 
nonmagnetic 1 component development, and is conveyed, It is the toner which uses thickness 
specification-part material prepared by carrying out a pressure welding to this conveyance 
member for a developer which it has at least This toner Toner welding to a conveyance member 
and thickness specification-part material should be prevented by making a positive electrification 
nature silica and a negative electrification nature silica by which hydrophobing processing was 
carried out at least adhere to the surface of resin powder which uses binding resin, a coloring 
agent, and a negative electrification nature charge control agent as an indispensable component 
Moreover, when an absolute value of Wp, Wn(s), and such saturated zone electrical quantity was 
made into |Qp| and |Qn| for an addition of this positive electrification nature silica and this 
negative electrification nature silica, respectively, it found out that there was no toner welding in 
a conveyance member and thickness specification-part material, and an image with little fogging 
was obtained by high image concentration by considering as ****** outside a silica which 
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satisfies following the (1) type. 

[0006] 

[Equation 2] 

Wnx | Qn I 

7 S _S 3 0 - ( 1 ) 

Wpx | Qp | 

[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to details. As binding resin 
used for the toner of this invention, thermoplastics well-known as binders for conventional 
nonmagnetic 1 component toners, such as polyester resin obtained from the alcoholic 
component, for example, a dialcohol component, the polyhydric-alcohol component, the 
carboxylic-acid component, for example, a dicarboxylic acid component, and the multiple-valued 
carboxylic-acid component, polyester resin, such as polyester resin which has a urethane bond 
in a part, or a styrene acrylic copolymer, is used. As for these binding resin, it is desirable that 
the field of the conservation stability of a toner to a glass transition point is binding resin 55 
degrees C or more, and, as for the acid number, it is desirable that it is 40 or less. Moisture 
resistance deteriorates and is not desirable if the acidnumber exceeds 40r It is 20 or~tess stilh *- ■* 
more preferably. 

[0008] As a coloring agent used for the toner of this invention, the suitable pigment or suitable 
color of arbitration conventionally used for a toner is mentioned. As a pigment, carbon black, 
aniline black, acetylene black, naphthol yellow, Hansa yellow, a rhodamine lake, an alizarin lake, 
red ocher, copper phthalocyanine blue, indanthrene blue, etc. are illustrated, these pigments 
maintain the optical density of a fixing image — necessity — sufficient amount uses — having - 
- usually — the binding resin 100 weight section — receiving — 0.1 - 20 weight section — 0.2- 
10 weight section addition is carried out preferably. As a color, an azo system color, an 
anthraquinone system color, a xanthene system color, a methine system color, etc. are 
illustrated, these colors — usually — the binding resin 100 weight section — receiving — 0.1 - 
20 weight section — 0.3-10 weight section addition is carried out preferably. 
[0009] As a negative electrification nature charge control agent, an organometallic complex and 
a chelate compound are effective and phenol derivatives, such as an azo system metal complex, 
an acetylacetone metal complex, an aromatic series hide ROKISHI carboxylic acid, an aromatic 
series die carboxylic acid, aromatic series monochrome, polycarboxylic acid and its metal salt, an 
anhydride, ester, and a bisphenol, are mentioned, for example, these charge control agents — 
usually — the binding resin 100 weight section — receiving — 0.1 - 10 weight section — it is 
preferably blended in the range of 0.5 - 5 weight section. If the maximum of the above- 
mentioned range is exceeded, poor electrification will arise, deterioration of the image quality by 
fogging etc. will take place, sufficient amount of electrifications is not obtained with it being 
under a minimum, but the fall of image concentration, and when several multi-sheet continuation 
copy is carried out, the problem that image concentration is not stabilized arises. Moreover, resin 
powder may be made to contain release agents, such as a polypropylene wax and polyethylene 
wax, etc. 

[0010] Resin powder may melting^knead said binding resin, a coloring agent, a negative 
electrification nature charge control agent, etc., may grind them, may classify them, may obtain 
them, and may obtain them by the polymerization method which is made to contain a coloring 
agent, a negative electrification nature charge control agent, etc., and is acquired at the time of 
the polymerization of binding resin. In order to make the positive electrification nature silica and 
the negative electrification nature silica described below adhere to the surface of resin powder, 
in the condition which it may be adhered in the weak condition are called ****** to the surface 
of resin powder, and a part of positive electrification nature silica and negative electrification 
nature silica were buried in the interior of resin powder, and it has fixed is [ that what is 
necessary is just to make it adhere with agitators, such as a Henschel mixer and a super mixer, ] 
sufficient as a positive electrification nature silica and The surface of a resin particle may adhere 
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to conductive particles, such as inorganic oxides, such as an alumina, a titania, and a zinc oxide, 
and carbon black, etc. other than the positive electrification nature silica and the negative 
electrification nature silica. 

[0011] As the negative electrification nature silica which is used for this invention and by which 
hydrophobing was carried out, and a positive electrification nature silica, although a commercial 
thing can also be used, in order that selecting a silica with which are satisfied of (1) type which 
is the relational expression of saturated zone electrical quantity and the coating weight on the 
surface of a toner, and deciding the amount may obtain an image with little fogging by high image 
concentration, it is required. (1) In being smaller than 7, fogging increases [ value 
Wnx|Qn|/Wpx|Qp| of the central term of a formula ], and in being larger than 30, it is easy to weld 
a toner to a conveyance member (henceforth a sleeve), or thickness specification-part material 
(henceforth a blade). Moreover, the addition of a positive electrification nature silica needs to 
make [ more ] it to the resin powder 100 weight section than the 0.025 weight section, and the 
toner welding prevention effect is not accepted in the case of being fewer than the 0.025 weight 
sections. A maximum is searched for from (1) type from the addition of a negative electrification 
nature silica, and saturated zone electrical quantity. Although what is necessary is just to decide 
the addition of a negative electrification nature silica in consideration of the fluidity of a toner 
,-etc.,Jts-.0.02--.1 -weightsectioaJs desirable, and -further^ 0.5-^- jtsO.9 weight sections are.: . 
desirable. 

[0012] When a negative electrification nature silica and a positive electrification nature silica are 
used together in the range of this invention Although the reason which toner welding does not 
produce is not solved completely, since the normal electrification polarity (it is negative 
electrification in the case of this invention) of a toner is located in reversed polarity by the 
electrification polarity of a sleeve and a blade, With the toner to which only the negative 
electrification nature silica was made to adhere, frictional force in case it becomes easy to 
adhere to a blade or a sleeve firmly and a toner passes through between a blade and a sleeve 
increases, and it is thought that toner welding arises as a result. 

[0013] However, since the portion charged in a neutral thru/or straight polarity arises on a part 
of toner surface, the above-mentioned frictional force given to a toner becomes weaker because 
this portion moreover demonstrates a koro operation, toner welding is prevented as a result and 
there is also no generating of the extreme amount of positive electrifications when a positive 
electrification nature silica is added in the range of this invention, it is thought that it becomes 
the toner which cannot produce fogging, concentration USU, and toner scattering easily. 
[0014] As a negative electrification nature silica, the well-known thing which carried out 
hydrophobing processing of the hydrophilic silica by silane compounds, such as 
hexamethyenedisilazane and dimethyldichlorosilane, dimethyl silicone oil, various denaturation 
silicone oil, etc. is usable. As a positive electrification nature silica, the well-known thing which 
performed hydrophobing and positive electrification nature grant processing for the hydrophilic 
silica with various silane compounds with these straight polarity processing agents, such as 
amino denaturation silicone oil and the 4th class ammonium compound, is usable. 
[0015] The toner fluidity grant effect can use [ a 10-50nm thing ] about the primary pitch 
diameter of this positive electrification nature and a negative electrification nature silica 
preferably highly, and its methanol WETTA kinky thread tea value as a hydrophobic scale is [ 40 
or more ] desirable. Furthermore, it is 45 or more preferably. If less than 40, the fall of toner 
electrification by hot environments becomes large and is not desirable. 

[0016] Although there is no ********** generally by the particle size distribution of a toner, the 
fluidity of the resin powder before silica addition, etc., if the optimal sum total addition of a 
positive electrification nature silica and a negative electrification nature silica is a toner with a 
volume mean diameter of 8-9 micrometers, for example, its 0.2 - 2 weight section is desirable to 
the resin powder 100 weight section. Furthermore, it is the 0.4 - 1.5 weight section preferably. It 
is easy to be accompanied by environmental stability or fixable fall and is not desirable if 2 
weight sections are exceeded. 

[0017] The measuring method of saturated zone electrical quantity Qpmuc/g of this positive 
electrification nature and a negative electrification nature silica and Qnmuc/g is explained. The 
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silica which sifted out positive electrification nature or a negative electrification nature silica 
with the 150-mesh sieve, and passed 150 meshes is used for measurement. Carrier (Powdertech 
make: FSL1020) 99.8g and silica 0.2g for measurement are put into 150 cc Pori Bin, and it is left 
for 10 hours in the ambient atmosphere adjusted to RH 22-24 degrees C / 57 to 62%. Then, 
after installing this Pori Bin in the slewing gear of constant rotation, Pori Bin is rotated under 
this ambient atmosphere, and mixed churning is performed. In a mixing process, the amount of 
electrifications of a silica is measured by a unit of 3 times every 5 minutes from the first stage 
with the amount measurement machine of blowing off electrifications, and the first place of an 
integer is rounded off and let 3 times of the averages be the amounts of electrifications in the 
churning time amount The amount of electrifications of a silica serves as max on time series at 
a certain time, and after it, since it falls, it considers as the saturated zone electrical quantity as 
used in the field of [ the amount of the maximum electrifications in this churning mixing 
process ] this invention. In case it measures in the amount measurement machine of blowing off 
electrifications, the thing of 400 meshes is used for a carrier and the network made from 
stainless steel used for separation of a silica. 
[0018] 

[Example] Although an example is shown below, this invention is not limited to these at all. 

<Manufacture of resin powder A> polyester resin (Tg=63 degree C, Mn=3900, Mw=48300) THF 
insoluble matter = 13% 100 Weight section Carbon black (Cabot [ Corp. ] make: legal 400R) The 
5.5 weight sections Negative electrification nature charge control agent (the ORIENT chemistry 
company make: S-34) The 1.3 weight sections Polypropylene wax The 1.5 weight sections 
(Sanyo Chemical Industries [, Ltd. ] make: bis-call 550 P) 

After mixing the above-mentioned material to homogeneity, it kneaded enough with the extruder. 
The grinding classification was performed after cooling and the resin powder A with a volume 
mean diameter of 9.5 micrometers was obtained. 
[0020] 

<Example of a negative electrification nature hydrophobic silica> 1. silica A (methanol WETTA 
kinky thread tea value = 48, dimethyldichlorosilane processing, specific surface area of 110m 2 / 

Saturated zone electrical quantity Qn=-320microc/g 2. silica B (methanol WETTA kinky thread 
tea value = 80, hexamethyenedisilazane processing, specific surface area of 140m 2 / g) 
Saturated zone electrical quantity Qn=-490microc/g [0021] 

<Example of a positive electrification nature hydrophobic silica> Saturated zone electrical 
quantity Qp 1. silica C (made in Clariant Japan: HVK2115) +130microc/g 2. silica D (made in 
Clariant Japan: H3050EP) It is a silica as shown in the +380microc/g above-mentioned resin 
powder A at a table 1. It was made to adhere with a Henschel mixer, the example and the 
example toner of a comparison were produced, the commercial nonmagnetic 1 component 
development printer (20PPM) performed the print test, and the existence of image concentration 
(ID), fogging (BG), and toner welding was checked. Test environment conditions are 22-25 
degrees C / 55 - 65%RH. The print test carried out the repeat print of the alphabetic character 
chart of 6% of printing ****. The existence of toner welding was checked by printing a halftone 
image (A4 size). The result of the on-the-spot photo test is as being shown in a table 2. In 
addition, image concentration (ID) is the reflection density which measured the solid image in 
Macbeth RD-914, and fogging (BG) shows the difference of the brightness by Hunter of the non- 
image section in the form before a print, and this form after a print. 
[0022] 
[A table 1] 
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[0023] 
[A table 2] 
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[0024] 

[Effect of the Invention] It is that the electrification nature silica of the positive/negative by 
which hydrophobing processing was carried out has adhered to the surface of the resin powder 
with which the toner of this invention uses binding resin, a coloring agent, and a negative 
electrification nature charge control agent as an indispensable component so that clearly from 
the result of the above-mentioned comparison examination. The desirable amount of 
electrifications could be obtained, adhesion of the toner to a sleeve was not accepted 7000 
sheets after by the on-the-spot photo test, but especially the toner for 1 component 
development it was made to come among 7 <=Wnx|Qn|/Wpx|Qp|<=30 was suitable. 

[Translation done.] 
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